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1.0 Introduction

This application note will assist in the development of embedded applications using the Ultra-Low
Power Intel486™ SX processor, which is suited for low-power operation. This application note
includes descriptions of components that can be used with the Ultra-Low Power (ULP) Intel486
SX processor. Features for common applications include connectors for in-circuit emulation,
jumper-selectable frequency and voltage options, a flash device with system software, an ISA
edgeboard connector, and infrared sensors.

The key components discussed include the ULP Intel486 SX processor, Intel flash memory, a
Chips & Technologies graphics accelerator and the Radisys R400EX* companion chip. These are
not recommendations and designs are not limited to these components.

Note: Schematics from a sample design are provided to use as a guideline for implementing the features
discussed in this application note. The sample design has not been implemented in hardware. The
design suggests one possible implementation. It is up to the designer to verify any designs based on
the sample schematics provided.

2.0 System Overview

Embedded systems using the ULP Intel486 SX processor can use the Radisys R400EX embedded
system controller to perform system control and I/O functions. A traditional processor evaluation
board providing an environment for code execution, debug and hardware development can be built
by referring to the schematics provided. This design is also valuable when used within an
embedded PC environment where applications are written on top of a PC-like BIOS and ROMable
Operating System. Additional functionality can be incorporated within a customer-specific
prototype or development environment. New embedded designs can get to market sooner by taking
advantage of the PC infrastructure for both hardware and software development. When equipped
with a BIOS and a ROMable OS there is no need to build an embedded application from scratch. A
system can include keyboard and mouse interface, an IDE drive interface, floppy disk drive
interface, an ISA interface, and LCD/VGA display capabilities.

To enable embedded systems based on any of the embedded Intel486 processor family members, a
168-pin PGA socket should be designed into the board. By setting or removing jumpers, the user
can disable the ULP Intel486 SX processor and enable the processor installed in the upgrade
socket. To use the upgrade socket, place a jumper on the RESERVED#1signal. When the
RESERVED# signal is active, the processor becomes disabled and is transparent to the rest of the
system. Using this method, a system designer can design one board that supports the entire
embedded Intel486 family of processors.

1. See theEmbedded Ultra-Low Power Intel486™ SX Processordatasheet (order number 272731) for information on the RESERVED# pin.
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3.0 Component Overview

3.1 Chips & Technologies 65550* Graphics Accelerator

The 65550 Graphics Accelerator is a highly integrated flat panel and CRT GUI accelerator and
multimedia engine, palette/DAC, and clock synthesizer. The 65550 supports PCI, VL-Bus and 486
Local Bus protocols.

The 65550 supports various memory configurations through a 32-bit memory interface. The design
uses four 256 Kx16 FPM DRAM devices providing a total of 2 Mbytes of video DRAM.Other
memory configurations supported include:

• Two 256 Kx16 DRAMs

• One 512 Kx32 DRAM

• Two 128 Kx32 DRAMs

• Four 128 Kx16 DRAMs

Video BIOS is integrated into the system BIOS. 16 Mbytes of DRAM is supported.

3.2 Intel’s 28F400BV, 28F320S5 Flash Memory

Intel’s 4-Mbit SmartVoltage Boot Block (28F400BV) flash memory is recommended for storing
the system BIOS and video BIOS. Intel’s Word-Wide FlashFile (28F320S5) memory is
recommended for use as a Resident Flash Array (RFA). Designers can evaluate two types of flash
storage: RFA for onboard solid state disk or flash PC Card for removable storage.

The Word-Wide FlashFile memory family maintains basic compatibility with Intel’s 28F016SA
and 28F016SV. Key enhancements include:

• Common Flash Interface (CFI) support

• Scalable Command Set (SCS) support

• Enhanced Suspend capabilities

These flash memory devices share a compatible Status Register, basic software commands, and
pinout. The similarities enable a clean migration from the 28F016SA or 28F016SV. When
upgrading, it is important to note that because of new features and density options, the devices have
different device identifier codes. This allows for software optimization.

3.3 Radisys R400EX System Controller

The R400EX system controller, available in a 208-pin PQFP, is designed specifically to support
Intel486 processors. It is an embedded chipset that addresses the functional needs of embedded
applications. It is a single-chip solution that incorporates features used in most designs. It provides
a simple, low-cost, glueless interface to additional chips, such as a full PC keyboard, a video
controller, or a PCMCIA controller.
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The functional design of the R400EX system controller is based on PC architecture. The DRAM
controller is compatible with both Fast-Page-Mode (FPM) and Extended-Data-Out (EDO) DRAM.
The keyboard/mouse controller and real-time clock are PC-compatible. The enhanced IDE
interface supports a maximum transfer rate of 7.33 Mbytes per second. The ISA bus controller has
a separate data bus, and manages the ISA signals to ensure a quiet bus for cycles not directed to the
ISA address space.

The R400EX features include

• Supports Intel486 processors including the ULP Intel486 SX, IntelDX2™ and IntelDX4™
processors

• EDO/FPM DRAM controller supports from 1 Mbyte to 128 Mbytes

• Supports L1 write-back cache

• Two integrated 16550-compatible UARTs

• Integrated real-time clock

• Enhanced IDE interface or DRAM parity support

• Keyboard and mouse controller

• Power management

• SMI support

• 5 V or 3.3 V operation

• Complete PC-engine logic

• Supports seven PC-compatible DMA channels

• Supports fifteen PC-compatible ISA bus interrupts

• Integrated 8254-compatible timer/counter

• Supports local bus and ISA bus peripherals

• Four programmable I/O chip selects

• ROM or flash ROM interface

• BIOS shadowing

• Speaker interface

• Watchdog timer

The power-management capabilities of the R400EX system controller include clock-source
switching, halt detection, SMI event generation, and a programmable clock-restart delay. The
processor clock source can be switched between the CLK2OSC input and the 32.768 KHz real-
time clock oscillator to reduce power consumption.

3.4 XC5200

The XC5200 delivers a solution for high-density, reprogrammable logic designs. Please refer to
Design Migration from XC4000 to XC5200on the Xilinx web-site (www.xilinx.com) for
recommendations on using the XC5200 architecture.
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3.5 LCD/VGA

The Chips & Technologies 65550 Graphics Accelerator provides local bus graphic support. Both
LCDs and CRTs are supported with varying resolutions. VGA uses a standard DB15 connector.
LCDs can be attached using a 50-pin high-density header.

4.0 Sample Design System Features

4.1 PCMCIA, IDE and Floppy Control

An onboard single-slot Type II PCMCIA controller can provide access to PCMCIA modules and
support large file transfers using portable media. A 40-pin IDE header enables booting the
embedded design from an IDE-controlled hard drive. A floppy disk allows easy installation of
software and copying of files.

4.2 Power Requirements and Operational Time/Life

Multiple power supply options can easily be supported. Power to the board may be supplied by
either a standard PC power supply, the ISA edgeboard connector, or a portable external power
supply. A 3 Volt Lithium coin-cell battery can be used for the RTC and CMOS RAM.

• Obtain power from a 120 Volt, 60 Hz outlet with input tolerance of 115 to 230 Volts, 50 to 60
Hz, and 4 to 7 Amps. A converted 5 Volt signal should be used for the VCC signal on the
board. The 12 Volt signal can be used for programming the flash devices.

• An ISA edgeboard connector can provide the VCC signal to power the board.

• A 3 Volt Lithium coin-cell battery should be socketed onto the board to provide backup power
for the real-time clock (RTC) and CMOS RAM.

4.3 Infrared

Two-way wireless communication can be supported using infrared (IR) as a transmission medium.
The IrDA IR implementation allows serial communication at baud rates up to 115 Kbaud.

4.4 Hardware Interface

In addition to the embedded PC hardware, various common embedded applications can also be
integrated such as seven segment displays, and LCD support.

5.0 Sample Design Schematics

The following schematics are for reference only. This design has not been validated. It is up to the
designer to validate any design based on these schematics.
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EADS#

BS8#
BS16#
BRDY#
RDY#

A20M#
FLUSH#

INTR

IGNNE#

KEN#

DP0

DP2
DP3 ADS#

W/R#

D/C#

BLAST#

HLDA

SMIACT#
BREQ

PWT

TCK

TMS
TDO
TDI

CLKMUL

AHOLD
BOFF#

WB/WT#

BE0#
BE1#

BE3#
BE2#

Vcc5

INV

D0
D1
D2
D3
D4
D5
D6
D7
D8
D9
D10
D11
D12
D13
D14
D15
D16
D17
D18
D19
D20
D21
D22
D23

D25
D24

D26
D27
D28
D29
D30

DP1

D31

A2
A3
A4

A31
A30

A5
A6
A7
A8
A9
A10
A11
A12
A13
A14
A15
A16
A17
A18
A21
A20
A19
A22
A23
A24
A25
A26
A27
A28
A29

RESERVED#

M/IO#

LOCK#
PLOCK#
HITM#

FERR#

PCD

D[0..31]

3.3

3.3

3.3

3.3

VCC

3.3

A[2..31]

JP13

HEADER2X2

1 2
3 4

R9R1206
10K

1
2

R18R1206

1K

1
2

R20R1206

10K

1
2

R31
R1206

10K

1
2

R32 R1206

10K

1
2

R36R1206
10K

1
2

JP14

HEADER2X2

PULLUP 2
3 4

JP3

HEADER2X2

1 2
3 4

U486UG

486PGA168SOCKET

P1
N2
N1
H2
M3
J2
L2
L3
F2
D1
E3
C1
G3
D2
K3
F3
J3
D3
C2
B1
A1
B2
A2
A4
A6
B6
C7
C6
C8
A8
C9
B8
N3
F1
H3
A5

C3
R17

C16
C10
G15
B10
B15
A16
A17
D17
E15
A10
B17
F15
D16
C17
H15
F16
B13

J1
D15
C15
A15
C11

K15
J16
J15
F17
Q14
R15
S16
Q12
S15
Q13
R13
Q11
S13
R12
S7
Q10
S5
R7
Q9
Q3
R5
Q4
Q8
Q5
Q7
S3
Q6
R2
S2
S1
R1
P2
P3
Q1

S17
M15
N16
N17
R16
N15
Q16
A12
P15
C14
C12
Q15
Q17
J17
L15
S4
B12
A3
A14
B16
B14

B
7

B
9

B
1

1
C

4
C

5
E

2

E
1

6
G

2
G

1
6

H
1

6
K

2
K

1
6

L
1

6
M

2
M

1
6

P
1

6
R

3
R

6
R

8
R

9
R

1
0

R
1

1
R

1
4

A
7

A
9

A
1

1
B

3
B

4
B

5
E

1

E
1

7
G

1
G

1
7

H
1

H
1

7
K

1
K

1
7

L
1

L
1

7
M

1
M

1
7

P
1

7
Q

2
R

4
S

6
S

8
S

9
S

1
0

S
1

1
S

1
2

S
1

4

D0
D1
D2
D3
D4
D5
D6
D7
D8
D9
D10
D11
D12
D13
D14
D15
D16
D17
D18
D19
D20
D21
D22
D23
D24
D25
D26
D27
D28
D29
D30
D31
DP0
DP1
DP2
DP3

CLK
CLKMUL

RESET
SRESET
STPCLK
SMI
NMI
INTR
AHOLD
BOFF
HOLD
INV
EADS
KEN
BS8
BS16
BRDY
RDY
WB/WT#
VCC5
A20M
FLUSH
IGNNE
RESERVED#

BE0
BE1
BE2
BE3

A2
A3
A4
A5
A6
A7
A8
A9

A10
A11
A12
A13
A14
A15
A16
A17
A18
A19
A20
A21
A22
A23
A24
A25
A26
A27
A28
A29
A30
A31

ADS
D/C

M/IO
W/R

BLAST
LOCK

PLOCK
HITM

HLDA
FERR

SMIACT
BREQ
PCHK

PCD
PWT

VOLDET
CACHE

TCK
TDI

TDO
TMS

V
C

C
V

C
C

V
C

C
V

C
C

V
C

C
V

C
C

V
C

C
V

C
C

V
C

C
V

C
C

V
C

C
V

C
C

V
C

C
V

C
C

V
C

C
V

C
C

V
C

C
V

C
C

V
C

C
V

C
C

V
C

C
V

C
C

V
C

C

G
N

D
G

N
D

G
N

D
G

N
D

G
N

D
G

N
D

G
N

D

G
N

D
G

N
D

G
N

D
G

N
D

G
N

D
G

N
D

G
N

D
G

N
D

G
N

D
G

N
D

G
N

D
G

N
D

G
N

D
G

N
D

G
N

D
G

N
D

G
N

D
G

N
D

G
N

D
G

N
D

G
N

D

R37R1206

10K

1
2

A[2..31]

D[0..31]

CLK_CPU

RSTCPU
SRESET
STPCLK#
SMI#

INTR

HOLD

NMI

BS8#
BS16#
BRDY#
RDY#

FLUSH#
A20M#

IGNNE#

KEN#

DP0

DP3
DP2

ADS#
D/C#
M/IO#
W/R#
BLAST#
LOCK#
PLOCK#
HITM#
HLDA
FERR#
SMIACT#
BREQ

PCD
PWT

TCK
TDI

TMS
TDO

BE0#
BE1#
BE2#
BE3#

DP1

EADS#

WB/WT#



A

A

B

B

C

C

D

D

E

E

4 4

3 3

2 2

1 1

ENAVEE/ENABKL

ACTI

ACTI/VA26/DDCDAT

NOTE:
VEESAFE(-VE OR +VE) CAN BE GENERATED BYFORMULA:

R44=(R43+R42)*{VEESAFE/1.31 - 1)

1,2,4,5

1,2,4,5
1,2,4,5
1,2,4,5
1,2,4,5
1,2,4,5
1,2,4,5
1,2,4,5

1,2,4,5

1,2,4,5

1,2,4,5

1,2,4,5
1,2,4,5

1,2,4,5

1,2,4,5

1,2,4,5
1,2,4,5

1,2,4,5

1,2,4,5
1,2,4,5

1,2,4,5

1,2,4,5
1,2,4,5

1,2,4,5

1,2,4,5

1,2,4,5

1,2,4,5

1,2,4,5

1,2,4,5

1,2,4,5

1,2,4,5

1,2,4,5
1,2,4,5
1,2,4,5

1,2,4,5

1.0

Sample Design VGA Circuitry

Intel Corporation

D

3 10Thursday , Nov ember 12, 1998

Title

Size Document Number Rev

Date: Sheet of

MCD[0..15]
P[0..23], BLANK#

A26
A27

W/R# W/R#

ADS# ADS#
RDYRTN# RDYRTN#
LRDY# LRDY#
LDEV# LDEV#
LCLK
M/IO# M/IO#

BE0#
BE1#
BE2#
BE3#

RESET#RESET#

A2
A3
A4
A5
A6
A7
A8
A9
A10
A11
A12
A13
A14
A15
A16
A17
A18
A19
A20
A21
A22
A23
A24
A25

ACTI
ENABKL
SHFCLK

VSYNC

MCD0
MCD1

CLK_14 MCD2
MCD3
MCD4
MCD5
MCD6
MCD7
MCD8
MCD9
MCD10
MCD11
MCD12
MCD13
MCD14
MCD15

P0
P1
P2
P3
P4
P5
P6
P7
P8
P9
P10
P11
P12
P13
P14
P15
P16
P17
P18
P19
P20
P21
P22
P23

RASC#
CASCH#
CASCL#
WEC#
OEC#

CLK_32K

LCLK

CASCL#
CASCH#

WEC#

OEC#
RASC#

MBD1
MBD0

MBD2

MBD4
MBD5
MBD6
MBD7
MBD8
MBD9
MBD10
MBD11
MBD12
MBD13
MBD14
MBD15

RASB#
CASBH#
CASBL#
WEB#

MBD3

MAD12

RASA#

OEAB#
WEA#

AA4

MAD11

MAD2

MAD10

AA0

WEA#
MAD11

MAD9

MAD1

RASA#

MAD9

AA8

MAD7

CASAH#

AA1

CASAL#

MAD3

MAD13

AA2

MAD8

MAD2

AA0

MAD7 AA7

MAD14

CASAH#MAD13

AA7

MAD12

MAD4 AA4

WEA#

AA0

CASAL#

MAD5

MAD12

OEAB#

MAD8

AA3
MAD2
MAD1

MAD1

MAD15

AA5

MAD14

AA8

AA2

MAD8

MAD15

MAD7

RASA#

MAD0
AA1

CASAL#

MAD6 AA6

AA3

MAD15

AA4

MAD0

AA7

AA3

MAD5

MAD13

AA8

MAD0AA1

MAD10

MAD6 AA6

OEAB#

MAD6

CASAH#

MAD11

MAD4

MAD4
AA5

MAD3

MAD10

MAD5

AA5

MAD14

MAD3

MAD9

AA6

AA2

WEB#
RASB#
OEAB#
CASBH#
CASBL#

MBD0
MBD1
MBD2
MBD3
MBD4
MBD5
MBD6
MBD7
MBD8
MBD9
MBD10
MBD11
MBD12
MBD13
MBD14
MBD15

AA0
AA1
AA2
AA3
AA4
AA5
AA6
AA7
AA8

MBD15
MBD14
MBD13
MBD12
MBD11
MBD10
MBD9
MBD8
MBD7
MBD6
MBD5
MBD4
MBD3
MBD2

MBD0
MBD1

CASBL#
CASBH#
OEAB#
RASB#
WEB#

AA0
AA1
AA2
AA3
AA4
AA5

AA8
AA7
AA6

MCD0
MCD1
MCD2
MCD3
MCD4
MCD5
MCD6
MCD7
MCD8
MCD9
MCD10
MCD11
MCD12
MCD13
MCD14
MCD15

P16
P17
P18
P19
P20
P21
P22
P23
BLANK#

BLANK#

BLANK#

P23

P20
P19

P16
P15

P12
P11

P8
P7

P4
P3

P0

FLM

BLANK#

P1
P2

P5
P6

P9
P10

P13
P14

P17
P18

P21
P22

ENABKL

HSYNC

LP
FLM

+12VSAFE

VSAFE VDDSAFE

-VEE

+VEE

+VEE

D27
D28

D17

D11

D13

D1

D25

D18
D19

D24

D2

D8

D[0..31]

D3

D30

D23

D20

D9

D4

D31

D0

D21

D15

D7
D6
D5

D29

D10

D16

D12

D22

D26

D14

MAD2

MAD3

MAD4

MAD5

MAD6

MAD7

AA0

AA1

AA2

AA3

AA4

AA5

AA6

AA7

AA8

DDCDAT

ENABKL

DDCCLK

VCC VCC VCC VCC

VCC

AVCC
AVCC

AVCC

VCC

+12V

+12V

GVCC

GVCC

VCC

VCC

VCC

D4

LED

R34 150

R3 1K

U12
MT4C16257

11
12
15

21

30

1
35 40

6 20

16

13

17
2

18

14

19

3

22

27

23

4

24

28

25

5

26

29

7
8
9

10
31
32
33
34
36
37
38
39

NC
NC
NC

V
S

S

NC

V
C

C
V

S
S

V
S

S
V

C
C

V
C

C

A0

WE#

A1
DQ1

A2

RAS#

A3

DQ2

A4

OE#

A5

DQ3

A6

CASH#

A7

DQ4

A8

CASL#

DQ5
DQ6
DQ7
DQ8
DQ9
DQ10
DQ11
DQ12
DQ13
DQ14
DQ15
DQ16

U8
MT4C16257

11
12
15

21

30

1
35 40

6 20

16

13

17
2

18

14

19

3

22

27

23

4

24

28

25

5

26

29

7
8
9

10
31
32
33
34
36
37
38
39

NC
NC
NC

V
S

S

NC

V
C

C
V

S
S

V
S

S
V

C
C

V
C

C

A0

WE#

A1
DQ1

A2

RAS#

A3

DQ2

A4

OE#

A5

DQ3

A6

CASH#

A7

DQ4

A8

CASL#

DQ5
DQ6
DQ7
DQ8
DQ9
DQ10
DQ11
DQ12
DQ13
DQ14
DQ15
DQ16

U11
MT4C16257

11
12
15

21

30

1
35 40

6 20

16

13

17
2

18

14

19

3

22

27

23

4

24

28

25

5

26

29

7
8
9

10
31
32
33
34
36
37
38
39

NC
NC
NC

V
S

S

NC

V
C

C
V

S
S

V
S

S
V

C
C

V
C

C

A0

WE#

A1
DQ1

A2

RAS#

A3

DQ2

A4

OE#

A5

DQ3

A6

CASH#

A7

DQ4

A8

CASL#

DQ5
DQ6
DQ7
DQ8
DQ9
DQ10
DQ11
DQ12
DQ13
DQ14
DQ15
DQ16

J6

HEADER_2X25_2MM

1
3
5
7
9
11
13
15
17
19
21
23
25
27
29
31
33
35
37
39
41
43
45
47
49

2
4
6
8

10
12
14
16
18
20
22
24
26
28
30
32
34
36
38
40
42
44
46
48
50

U9
MT4C16257

11
12
15

21

30

1
35 40

6 20

16

13

17
2

18

14

19

3

22

27

23

4

24

28

25

5

26

29

7
8
9

10
31
32
33
34
36
37
38
39

NC
NC
NC

V
S

S

NC

V
C

C
V

S
S

V
S

S
V

C
C

V
C

C

A0

WE#

A1
DQ1

A2

RAS#

A3

DQ2

A4

OE#

A5

DQ3

A6

CASH#

A7

DQ4

A8

CASL#

DQ5
DQ6
DQ7
DQ8
DQ9
DQ10
DQ11
DQ12
DQ13
DQ14
DQ15
DQ16

U10
MT4C16257

11
12
15

21

30

1
35 40

6 20

16

13

17
2

18

14

19

3

22

27

23

4

24

28

25

5

26

29

7
8
9

10
31
32
33
34
36
37
38
39

NC
NC
NC

V
S

S

NC

V
C

C
V

S
S

V
S

S
V

C
C

V
C

C

A0

WE#

A1
DQ1

A2

RAS#

A3

DQ2

A4

OE#

A5

DQ3

A6

CASH#

A7

DQ4

A8

CASL#

DQ5
DQ6
DQ7
DQ8
DQ9
DQ10
DQ11
DQ12
DQ13
DQ14
DQ15
DQ16

FB39
12 FB38

12

FB26
12 FB27

12
FB28

12 FB29
12

FB30
12 FB31

12
FB32

12 FB33
12

FB34
12

FB36
12 FB37

12

FB35
12

FB21
12

FB8
12

FB10
12

FB11
12

FB19
12

FB17
12

FB15
12

FB13
12

FB9
12

FB12
12

FB14
12

FB16
12

FB18
12

FB20
12

+C23
.001uF

FB7

1 2
FB61 2

+C26
.001uF

FB51 2 FB24
1 2

FB25

1 2

+C27
220pF

+C43
220pF

+C45
220pF

R2
75

R4
75

R33
75

D12

1N4148

D5
1N4148

D13

1N4148

D11
1N4148

D15

1N4148

D14
1N4148

F6
3 AMP.

1
2

FB23
1 2

+C29
470pF

+ C42
470pF

FB22

1 2

U13

SI9953DY

4 5
6

1
2
3

7
8

G2 D2
D2

S1
G1
S2

D1
D1

D1
1N4935

50V

1AMP

D2
1N4935
50V

1AMP

D3

1N4935
50V
1AMP

C56

.1uF

C50

.01uF 50V

+C59
100uF TH 50V

+
C55

100uF TH 50V

+
C61

10uF TH 50V

+

C58
10uF TH 50V

R28

8.2K

R21
50K
1/4W RPOT

R22
300K

L5

220uH 800mA

U24

SI9955DY

4 5
6

1
2
3

7
8

G2 D2
D2

S1
G1
S2

D1
D1

U27

SI9953DY

4 5
6

1
2
3

7
8

G2 D2
D2

S1
G1
S2

D1
D1

R51
50K

R53
50K

Q4
2N3904

Q3
2N3904

F5

3 AMP.
1 2

C52

.1uF

C54

.1uF+
C53

10uF 16V

+
C51

10uF 16V

Q5
2N3904

R27
50K

F3
3 AMP.

1
2

R52 10K

R30 10K

R24 10K

L4

220uH 350mA

F4

3 AMP.

1 2

U16

MAX642

7
8

4

5

6

1
2

3

VFB
COMP

LX

VOUT

EXT

LBI
LBO

GND

W1 1 2

W2 1 2

W3 1 2

W4 1 2

W5 1 2

W6 1 2

W7 1 2

W8 1 2

W9 1 2

W10

1 32

FB4

1 2

FB31 2
FB11 2

FB21 2

+

C19
22uF

L2 4.7uH

+ C10
.047uF

+ C11
.1uF

+ C18
22uFR1

560

C17
.1uF

C12
.1uF

C16
.1uF

C14
.1uF

C13
.1uF

C9
.1uF

C7
.1uF

+ C8
22uF

+ C15
22uF

+ C3
22uF

R654.7K

R644.7K

R634.7K

R584.7K

R574.7K

R624.7K

R77 4.7K

R76 4.7K

R74 4.7K

R71 4.7K

R70 4.7K

R69 4.7K

R68 4.7K

R66 4.7K

R78 4.7KU7

65550H-VL

203

89

154

139

70

53

105

98

54

77

99

69

161
184

170

63

11

171

23

172

27

173

25

174

31

175
10

176
207 177

32

145

24

146

18

147

19

148

22

149

43

150

21

151

179

152

180

153

182

156

183

159

185

128

186

129

187

130

189

162

131

163

190

164

132

165

191

166

133

167

192

168

134

169

193

71

194

72

195

73

196

74

197

68

75

67

198

76

62

51

60

78

58

160

50

157

57

127

61

79

65

49

64

48
47
46

135

45

136

44

137

41

138

40

140

38

141

37

143

36

144

35

123

34

125

33

126
124

178

59
56

9
42

66

80

108

12
26
39

188

55

155

20

81
82

200

106

83

107
109

84

110

201

111

85

112
113

86

114

30

115

87

116
117

88

118
119
120

142

121
122

205

29

181

206
202

17
16
15

208

14
13

8

90

7

91
92

6

93
94

5

95
96

4

97

101

3

103

199

104
102

2

100

28

1

52

158

204

REFCLK-14MHZ

DGND

32KHZ

MGNDB

SHFCLK

ACTI

MGNDC

VREF

ENABKL

IGND

HREF

M

MGNDA
IGND

MAD8

DGND

W/R#

MAD9

RDYRTN

MAD10

LCLK

MAD11

LDEV

MAD12

M/IO#

MAD13
BE3

MAD14
RESET MAD15

BE1

AA0

LRDY

AA1

D18

AA2

D17

AA3

ADS

AA4

BE0

AA5

BE2

AA6

A2

AA7

A3

AA8

A4

RASA

A5

CASAH

A6

MBD1

A7

MBD2

A8

MBD3

A10

MAD0

MBD4

MAD1

A11

MAD2

MBD5

MAD3

A12

MAD4

MBD6

MAD5

A13

MAD6

MBD7

MAD7

A14

P0

A15

P1

A16

P2

A17

P3

A18

LP

P4

FLM

A19

P5

ENAVDD

D0

RED

P6

GREEN

CASAL

D1

WEA

BLUE

MBD0

ENAVEE

P7

HSYNC

D2

VSYNC

D3
D4
D5

MBD8

D6

MBD9

D7

MBD10

D8

MBD11

D9

MBD12

D10

MBD13

D11

MBD14

D12

MBD15

D13

RASB

D14

CASBH

D15

CASBL
WEB

STANDBY

AVCC
AGND

BVCC
BVCC

DVCC

IVCC

MVCCC

BGND
BGND
BGND

A9

RSET

OEAB

D16

P8
P9

A21

MCD0

P10

MCD1
MCD2

P11

MCD3

A22

MCD4

P12

MCD5
MCD6

P13

MCD7

A25

MCD8

P14

MCD9
MCD10

P15

MCD11
MCD12
MCD13

MVCCB

MCD14
MCD15

CVCC0

A24

IVCC

CVCC1
CGND0

D19
D20
D21

CGND1

D22
D23
D24

P16

D25

P17
P18

D26

P19
P20

D27

P21
P22

D28

P23

RASC

D29

CASCH

A20

CASCL
WEC

D30

OEC

A23

D31

BGND

MVCCA

RESERVED

JP2

CON15

1
2
3

5
6
7
8
9

10
11
12
13

4

14
15

RED
GREEN
BLUE

GND
GND
GND
GND
KEY
GND
ID0
ID1
HSYNC

ID2

VSYNC
ID3

PWRGOOD#

DDCDAT

DDCCLK

ENABKL
SHFCLK

D[0..31]

W/R#

ADS#
RSTCPU

RDY#
LDEV#

M/IO#
BE[0..3]#

A[2..27]

CLK_CPU

+12VSAFEVDDSAFE
VEESAFEENABKL

LP

SHFCLK
FLM

DDCDAT

DDCCLK

FLM
LP

ENAVEE
ENABKL
ENAVDD

+12VSAFE

VDDSAFE

VEESAFE

ENAVDD
ENAVEE

RSET

RSET

CLK_14
CLK_32K



A

A

B

B

C

C

D

D

E

E

4 4

3 3

2 2

1 1

DRAM SOCKET

Power Supply for SIMM Sockets is +3.3 Volts

Socket Closest to Edge of Board

1,2,3,5

5

5

5

5

5

5
5

5

5

5

5

5

5

5

5

5
5

5
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Title

Size Document Number Rev

Date: Sheet of

D[0..31]WE# D0
RAS0# D1
RAS1#RAS1# D2

D3
D4

CAS0# D5
CAS1# D6
CAS2# D7
CAS3# D8
MA0 D9
MA1 D10
MA2 D11
MA3 D12
MA4 D13
MA5 D14
MA6 D15
MA7 D16
MA8 D17
MA9 D18
MA10 D19

D20
D21
D22
D23
D24
D25
D26
D27
D28

D29
D30
D31

3.3 3.3

3.3

C46
0.1uF
C1206

1
2

C49
0.1uF
C1206

1
2

S1

X36_DRAM_SIMM

VERTICAL SIMM72 SOCKET

47
44
45
34
33
40
43
41
42
12
13
14
15
16
17
18
28
31
32
19

2
4
6
8
20
22
24
26
49
51
53
55
57
61
63
65
3
5
7
9
21
23
25
27
50
52
54
56
58
60
62
64
67
68
69
70

593010
3972

11
19
29
33
45
46
48
66
71

1

35
36
37
38

WE
RAS0
RAS1
RAS2
RAS3
CAS0
CAS1
CAS2
CAS3
A0
A1
A2
A3
A4
A5
A6
A7
A8
A9
A10

DQ0
DQ1
DQ2
DQ3
DQ4
DQ5
DQ6
DQ7
DQ8
DQ9

DQ10
DQ11
DQ12
DQ13
DQ14
DQ15
DQ16
DQ17
DQ18
DQ19
DQ20
DQ21
DQ22
DQ23
DQ24
DQ25
DQ26
DQ27
DQ28
DQ29
DQ30
DQ31

PD0
PD1
PD2
PD3

3.
3

3.
3

3.
3

G
N

D
G

N
D

NC
NC
NC
NC
NC
NC
NC
NC
NC

G
N

D

NC
NC
NC
NC

RAS0#

CAS0#
CAS1#
CAS2#
CAS3#

MA0

RAS1#

D[0..31]WE#

MA1
MA2
MA3
MA4
MA5
MA6
MA7
MA8

MA10
MA9



A

A

B

B

C

C

D

D

E

E

4 4

3 3

2 2

1 1

5

Reset SW

RESET Controller Circuit

6

10

MASTER OSCILLATOR

REMOVE FOR EXT RTC & KBD

INSTALL FOR PARITY

R23 should be installed for Rev. 1 or greater R4 00EX.

FOR MIN MODE

WRITETHROUGH CACHE

TO PROVIDE ALL AT-BUS IRQ AND DMA SIGNALS.

SELECT RFA CS

JUMPERS

NOTE: SCHEMATIC SHOWS MAX MODE, USING DECODERS AND ENCODERS

INSTALL FOR MIN IRQ

4,6

REMOVE 138'S

R26 should be 0 ohm for Rev. 1+ R400EX.

INSTALL MIN MODE

AND 151'S

-OR-
SELECT AT.RFRSH

INSTALL MIN MODE

1,2
1,2
1,2
1,2

1,2

1,2
1,2
1,2
1,2
1,2

1,2
1,2
1,2
1,2
1,2
1,2
1,2
1,2

1,2

1,2

1,2

1,2

1,2

1,2
1,2
1,2
1,2
1,2
1,2

1,2,3,7

6,7,9

1,2

3

7

3,9

4

4

4

4

6,8,9,10

6,9
6

6,9

6,7

6,7

6,8,9,10
6,8,9,10

1,2

6,7,9
6,9

6,9,10
6,7,9,10
6,7,9,10

6,10
6,9

6,7,9
6,8,9,10
6,8,9,10

7
9

6,9

6,8,9,10

6,10

6,7
6

8
7,8,10

1,2

5
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T itle

Size Document Number Rev

Date: Sheet of

RAS[0..1]#

AT .DRQ[0..7]

A[2..31]

AT.SA[0..23]

AT.DACK[0..7]#

CAS[0..3]#

AT.SD[0..15]

DP[0..3]

D[0..31]

MA[0..11]

AT .IRQ[3..15]

AT.IRQ[3..14]

VBATTA VBATT
PFI
OSCIN BATTGOOD

LLIN PWRGOOD#

LLINEOUT

AVCC

XT AL2

XT AL1

C32K

SCLK0
SCLK1

CKB

LLOUT

C14

C24

SCLK2

MA0

AT .IRQ15

AT .DRQ2

AT .IRQ7 D21
D20

D11

D9

MUXDP0

AT.SD9

MUXKD

MAR3

CAS1#

A25

AT.DACK7#

A19
AT.SA18

AT.SA17

MA5

VCC_KB

DP3
DP2

AT .DRQ6

AT .DRQ1

D2

CLK_R4IN

DENC0

AT.SD15

MUXKCK

A4

AT.SA19

MA4

AT .DRQ7

MA9
MA8

D27

MUXDP3

CLK_R4OUT

RT CVCC

AT.SD12

A23

CAS1#

CLK_14BUF

A13

MO.DATA

MA11

D16
D15
D14

D8

D4

RT CX1

AT.SD13

WER#

CAS2#

A17

A13

AT.DACK1#

A4

A22

AT.SA16

RT CVCC

MA3

MA1

MUXDP1

DENC1

AT.SD11

AT.SD8

AT.SD0

MAR6

A12

CAS3#

A23

AT.SA11A11
AT.SA10PWRGOOD

AT.IRQ14

RAS1#

AT .IRQ11

AT.SA0

MAR5

CAS0#

A5

DENC2

GND_KB

ENATADR

AT.SA9
AT.SA8

AT.SA5

KB.CLK

DP1

AT .IRQ5
AT .IRQ4

AT .IRQ9 RFCS#

D25

MUXMCK

MAR9A22
A21

A18

AT.DACK5#

AT.DACK3#

AT.DACK1#

AT.DRQ2

A5

A3

A21

A15
AT.SA14A14

AT .IRQ3

AT.SD3

AT.SD1

MUXMD

A7

AT.DACK0#
DENC1

KB.DATA

A8

AT.SA12A12

MA7

D31

DENC2

MAR10

MAR8
MAR7

RAS1#

A14

A10
A9

AT.DACK2#

CAS2#

AT.SA15

MSDT#

D22

D19

D7

D1

AT.SD14

MAR11

A19

DENC0

A7
AT.SA6A6

AT.SA13

KBCK#

MA2

AT .DRQ5

AT .DRQ0

AT .IRQ14

D28

D26

D24

D0

MAR2

T ST 400#

AT.DACK2#

AT.SA7

AT.SA2 A10

MA6

DP0

AT .IRQ11

D12

MUXDP2

A8

A3

AT.SA4
AT.SA3

AT.SA21

D30

D10

PWRGOOD

AT.SD4

RAS0#

CAS3#

A20

A15

AT.DRQ1

CAS0#

AT.SA23
AT.SA22

A18

MSCK#

AT .IRQ6

RAS0#

D29

D23

CLK_R4CP

AT.SD10

AT.SD7

AT.SD2

MAR0

A31

A2

A9

A2

A16

RT CVCC

AT.IRQ9

AT.SA1

D18
D17

AT.SD5

A26

AT.DACK6#

AT.SA20A20

DRQMUX

VCC1

X2CRY

MA10

RT CX2

AT.SD6

A24

A11

MO.CLK

KBDT #

AT.DRQ3

AT.IRQ7

D13

D6
D5

D3

CLK_R4FB

DRQMUX

MAR1

A16

A17

CLK_14

MAR4

CLKS0 AT .IRQ4

MUXIRQ

CLKS2

CLKS0

CLKS0

MUXIRQ

AT .IRQ3

CLKS0

CLKS2

AT.IRQ5

CLKS2

CLKS2

A6

MUXNMI

VCC

3.3

VCC

VCC

VCC

VCC

VCC

VCC

VCC

VCC

VCC

VCC

VCCVCC
VCC VCCVCC

R120

536

1 2

SW1

AUGAT T PB11FGVRA
AUGAT T PB11FGVRA

2
1

3

R119
2.2M

1

R108
2M

1
2

H1

BH906

1
2

R19
10K

1

R103
10K

1

R128
10K

1
2

R105
4.75K

1
2

R129
3.92K

1

C85
1000uF

1
2

C86
100pF

1
2

U17

MAX696CWE
SOL16

1
9
7
8

13
11

5
2
10
15
16
14
6

VBAT T
PFI
OSCIN
OSCSEL
LLIN
WDI

BATTON
VOUT

PFO
RESET
RESET

WDO
LOWLINE

L43

10nH

1 2

U28

ICS9133-01CW20

3
2

20
19
18
11

5
12
15
1
9
13
7
8
17
16
4

XT AL1
XT AL2
SCLK0
SCLK1
SCLK2
OE

VDD
VDD
VDD
32K

12
14.31818

16
24

CLK
2XCPU
VDD32

C108
10uF

1
2

R131
331 2

C110
0.1uF

1
2

R134
100K

1
2JP6

HEADER3X2

1 2
3 4
5 6

R132

10M

1 2

R138 33
1 2

X1

SMLFXT AL

C106
0.1uF

1
2

R130 33
1 2

C111
10uF

1
2

R127
10K

1
2

R43

33
12

F1

F4318 4A

1 2

RP2
1 8
2 7
3 6
4 5

V21
V1206

1
2

R26

220K

1 2

R46
1K

1

RP15

33

1 8
2 7
3 6
4 5

V22
V1206

1
2

L3

10nH

1 2

R49
10K

1

C28
22pF

1
2

U20

74ACT 245DW

2 18
3 17
4 16
5 15
6 14
7 13
8 12
9 11

19
1

20
10

A1 B1
A2 B2
A3 B3
A4 B4
A5 B5
A6 B6
A7 B7
A8 B8

G
DIR

VCC
GND

R123
10K

1
2

R150
10K

1
2

L1

10nH

1 2

C44
0.01uF

1
2

X2
SMLFXTAL

R50
33 1 2

C33 0.01uF
1 2

R25
10M
1 2

R144
10K

1
2

V23
V1206

1
2

JP5

HEADER3X2

1
3
5

2
4
6

L34

10nH

1 2

R72
1K

1

RP12

33

1 8
2 7
3 6
4 5

RP14

33

1 8
2 7
3 6
4 5

L36

10nH

1 2

V19
V1206

1
2

R35
220K
1 2

C20
22pF

1
2

RP11

33

1 8
2 7
3 6
4 5

U25

74ACT151D

4
3
2
1
15
14
13
12

11
10
9
7

6

5

D0
D1
D2
D3
D4
D5
D6
D7

A
B
C
G

W

Y

U26

74ACT151D

4
3
2
1
15
14
13
12

11
10
9
7

6

5

D0
D1
D2
D3
D4
D5
D6
D7

A
B
C
G

W

Y

RP10

33

1 8
2 7
3 6
4 5

RP13

33

1 8
2 7
3 6
4 5

R75
1K

1

R5 3312

RP7

33

1 8
2 7
3 6
4 5

R48

33

1 2

U30

74ACT 138D

1
2
3

6
4
5

15
14
13
12
11
10
9
7

A
B
C

G1
G2A
G2B

Y0
Y1
Y2
Y3
Y4
Y5
Y6
Y7

R141
10K

1
2

P3

AMP 749266-1

1
2
3
4
5
6

1
2
3
4
5
6

RP17
1 8
2 7
3 6
4 5

U18

74ACT 245DW

2 18
3 17
4 16
5 15
6 14
7 13
8 12
9 11

19
1

20
10

A1 B1
A2 B2
A3 B3
A4 B4
A5 B5
A6 B6
A7 B7
A8 B8

G
DIR

VCC
GND

P2

AMP 749266-1

1
2
3
4
5
6

1
2
3
4
5
6

L32

10nH

1 2

L33

10nH

1 2

R73
1K

1

R23
470K DNI

1
2

C22
0.1uF

1
2

R54

1K

1

R67
1K

1

R29
1K

1

RP16

33

1 8
2 7
3 6
4 5

R142
10K

1
2

V20
V1206

1
2

V1
V1206

1
2

R55
33 1 2

R102

33

1 2

R1391 2

RP1

33

1 8
2 7
3 6
4 5

C107
0.1uF

1
2

C109
0.1uF

1
2

C87
0.1uF

1
2

R136
100K

1
2

C40
0.01uF

1
2

C48
0.01uF

1
2

R135
100K

1
2

U15

PQFP208

76
77

78

79
80
81
82
83

84

85
86
87
88
90
91
92
93
94

95

96

97

98
99

100
101
102
103
104
105
106

107
112
113
114
115
116
117
118
119
120

121

12
2

123

12
4

125
126
127
128
129
130
131
132
133

13
4

135

13
6

67
68
69
70

108

198
197
196
1
2
3
4
5
6
7

8

9

10

34
35
36
11
12

42

43

44
45
47
48
49
57
58

59

60

61

62
63
64
65
66

25

26

27
28
29
30
31
32
33
16
17
18
19
20
21
22
23

24 50

51
52
53
54
55
37
38
39
40

41

46

56

71

72

73
74
75

10
9

11
1

184
137
146
157
171
138
139
140
141
142
143
144
145

14
7

148

14
9

150
151
152
153
154
155
156
158
159
160
161
162

16
3

164

16
5

166
167
172
173
174
175

17
6

177
178
179
180

168
169
170
181

18
2

183

185
186
187

18
8

189
190
191
192
193
194
195
206
207
13
14

19
9

200

20
1

202
203
204
205
89
15

208

110

ADDR[2]
ADDR[3] V

D
D

ADDR[4]
ADDR[5]
ADDR[6]
ADDR[7]
ADDR[8]

V
S

S

ADDR[9]
ADDR[10]
ADDR[11]
ADDR[12]
ADDR[13]
ADDR[14]
ADDR[15]
ADDR[16]
ADDR[17]

V
D

D

ADDR[18]

V
S

S

ADDR[19]
ADDR[20]
ADDR[21]
ADDR[22]
ADDR[23]
ADDR[24]
ADDR[25]
ADDR[26]
ADDR_31

N_TEST
N_CAS0
N_CAS1
N_CAS2
N_CAS3

N_WE
N_RAS0
N_RAS1
N_RAS2
N_RAS3

MA[0]

V
D

D

MA[1]

V
S

S

MA[2]
MA[3]
MA[4]
MA[5]
MA[6]
MA[7]
MA[8]
MA[9]

MA[10]

V
D

D

MA[11]

V
S

S

N_BE0
N_BE1
N_BE2
N_BE3
N_A20M

CLKS2_IRQ3
CLKS0_IRQ4

MUXIRQ_IRQ5
N_RI1_TXD2

N_DCD1_RXD2
N_DSR1_CT S2
N_DT R1_RT S2

N_RX1
N_T X1

N_CT S1

V
D

D

N_RT S1

V
S

S

COMCLK_IRQ10
MUX_KBCS_RTCAS_
MUX_PCS0_RTCDS_

MUX_KD_IRQ1
MUX_KCK_IRQ12

N_EADS

V
D

D

N_HITM
INTR
N_KEN
N_SMI
N_SMIACT
N_READY
N_BRDY

V
S

S

N_BLAST

V
D

D

N_ADS
M_IO
D_C
W_R
N_LDEV

SD[0]

V
D

D

SD[1]
SD[2]
SD[3]
SD[4]
SD[5]
SD[6]
SD[7]
SD[8]
SD[9]

SD[10]
SD[11]
SD[12]
SD[13]
SD[14]
SD[15]

V
S

S
V

S
S

RT C_VCC
RT C_X1
RT C_X2

MUX_RTCPS_IRQ8
PWRGOOD

DRQMUX_DRQA
MUX_ENC2_DRQB
MUX_ENC1_NDKA
MUX_ENC0_NDKB

V
S

S

N_SPKROUT

V
S

S

CLK2

V
S

S

CLKIN
CLKOUT 0
CLKOUT 1

V
D

D

V
S

S

N_NMI_ACTSMI_IR
PAR0_PCS2_IRQ7
PAR1_PCS3_IRQ9
PAR2_IDWR_IRQ11
PAR3_IDRD_IRQ14
DATA[0]
DATA[1]
DATA[2]
DATA[3]
DATA[4]
DATA[5]
DATA[6]
DATA[7]

V
D

D

DATA[8]

V
S

S

DATA[9]
DAT A[10]
DAT A[11]
DAT A[12]
DAT A[13]
DAT A[14]
DAT A[15]
DAT A[16]
DAT A[17]
DAT A[18]
DAT A[19]
DAT A[20]

V
S

S

DAT A[21]

V
D

D

DAT A[22]
DAT A[23]
DAT A[24]
DAT A[25]
DAT A[26]
DAT A[27]

V
S

S

DAT A[28]
DAT A[29]
DAT A[30]
DAT A[31]

HOLD
HLDA
STPCLK
N_IGNNE

V
D

D

N_FERR

N_SMEMW
N_SMEMR

RESETDRV

V
S

S

N_NOWS
IOCHRDY

AEN
N_IOW
N_IOR

N_REFRESH_PCS1
BCLK

N_MEMCS16
N_IOCS16

N_MEMR
N_MEMW

V
D

D

T C

V
S

S

BALE
SA[1]
SA[0]

N_SBHE
OSC

N_CE_BIOS

SRESET

MUX_NAND_CLKOFF

C21
0.01uF

1
2

U21

74ACT 245DW

2 18
3 17
4 16
5 15
6 14
7 13
8 12
9 11

19
1

20
10

A1 B1
A2 B2
A3 B3
A4 B4
A5 B5
A6 B6
A7 B7
A8 B8

G
DIR

VCC
GND

R17
1K

1

R122
10K

1
2

CLK_CPU

RCRST #

RT CVCC

LLINEOUT

PWRGOOD#

CLK_32K
CLK_KB

A[2..31]

BRDY#

AT .T C

SMIACT #

IDE.HCS0#

CAS[0..3]#

AT .IOR#

AT .0WS#

SMI#

BE0#

IDE.HCS1#

CLK_14V

AT .IRQ1

D[0..31]

ST PCLK#

W/R#

FERR#
IGNNE#

CLKS0

AT .OSC

AT .AEN

AT .SMEMW#

CLKS2

AT.SD[0..15]

AT .MEMW#

CLK_R400

RTCAS#

DP[0..3]

LDEV#

AT .DACK[0..7]#

RTCRD#

AT .IOCS16#

AT .IOW#

RST CPU

AT.IRQ[3..14]

INT R

BE3#

HLDA

D/C#

IDE.WR#

SPKR

MA[0..11]

BLAST #

HOLD

BE2#

SHIELD

AT .MEMCS16#

CSRFA#
AT .REFRESH#

AT .SBHE#
CS_BIOS#

HIT M#

ADS#

AT .DRQ[0..7]

AT .SYSCLK

AT .SMEMR#

AT .SA[0..23]

WB/WT#

PWRGOOD

AT .BALE

IDE.RD#

SMIINP

AT .IOCHRDY

AT .RESET DRV

WE#

RDY#

A20M#

AT .IRQ8
AT .IRQ12

NMI

EADS#

SRESET

RAS[0..1]#

M/IO#

BE1#

AT .MEMR#

CLK_24
CLK_14

KEN# AT.IRQ10



A

A

B

B

C

C

D

D

E

E

4 4

3 3

2 2

1 1

PC PWR SUPPLY

Portable Battery Supply

Matching Plug
Burndy GTC6P-1

Burndy GTC64-1

VCC Plane i s + 5 Volts

1

2,7

2,4,7

2

2,4,7
2,4,7

2,7
2,4

2,4,7
2,7

2,7
2,7

2,5,7

2,7

2

2,7,8,9
2,7,8,9

2
2

2,4,5,7,8
2,4,5,7,8

2,7
2,4,7

2

2,7

2,8

2,4,7,8

2,4

2,8

2

2

2,4

2,4

2

2

2,4,5,7,8,9

2,4,5,7,8,9

2,7
2
2

2,4
2,4

2
2
2

2,7

2

2,4

1.0

Sample Design ISA Circuitry

Intel Corporation

C
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Title

Size Document Number Rev

Date: Sheet of

AT.SD[0..15]

AT.SA[0..23]

AT.SD0
AT.SD1
AT.SD2
AT.SD3
AT.SD4
AT.SD5
AT.SD6
AT.SD7
AT.SD8
AT.SD9
AT.SD10
AT.SD11
AT.SD12
AT.SD13
AT.SD14

ISA_5V
AT.IOCHCK#
AT.SD7 AT.RESETDRV
AT.SD6
AT.SD5 AT.IRQ9
AT.SD4
AT.SD3 AT.DRQ2
AT.SD2
AT.SD1 AT.0WS#
AT.SD0 ISA_12V
AT.IORDY#
AT.AEN AT.~SMEMW
AT.SA19 AT.~SMEMR
AT.SA18 AT.~IOW
AT.SA17 AT.~IOR
AT.SA16 AT.~DACK3
AT.SA15 AT.DRQ3
AT.SA14 AT.~DACK1
AT.SA13 AT.DRQ1
AT.SA12 AT.~RFSH
AT.SA11 AT.SYSCLK
AT.SA10 AT.IRQ7
AT.SA9 AT.IRQ6
AT.SA8 AT.IRQ5
AT.SA7 AT.IRQ4
AT.SA6 AT.IRQ3
AT.SA5 AT.~DACK2
AT.SA4 AT.TC
AT.SA3 AT.BALE
AT.SA2
AT.SA1 AT.OSC
AT.SA0

AT.SBHE# AT.MCS16#
AT.SA23 AT.IOCS16#
AT.SA22 AT.IRQ10
AT.SA21 AT.IRQ11
AT.SA20 AT.IRQ12
AT.SA19 AT.IRQ15
AT.SA18 AT.IRQ14
AT.SA17 AT.DACK0#
AT.MEMR# AT.DRQ0
AT.MEMW# AT.DACK5#
AT.SD8 AT.DRQ5
AT.SD9 AT.DACK6#
AT.SD10 AT.DRQ6
AT.SD11 AT.DACK7#
AT.SD12 AT.DRQ7
AT.SD13
AT.SD14 AT.MASTER#
AT.SD15

AT.SA0
AT.SA1
AT.SA2
AT.SA3
AT.SA4
AT.SA5
AT.SA6
AT.SA7
AT.SA8
AT.SA9
AT.SA10
AT.SA11
AT.SA12
AT.SA13 ISA_5V
AT.SA14

PCSUP_5V
AT.IOCHCK# PCSUP_12V
AT.DRQ6
AT.MEMW#
AT.MEMR#

AT.SA15 AT.SBHE#
AT.SA16 AT.DRQ5
AT.SA17 AT.DRQ6
AT.SA18 AT.DRQ7
AT.SA19
AT.SA20
AT.SA21
AT.SA22
AT.SA23
AT.SMEMW#
AT.SMEMR#
AT.IOW#
AT.IOR#
AT.SD15 AT.IRQ3

AT.IRQ4 ISA_12V
AT.IRQ5 PPS_5V
AT.IRQ6
AT.IRQ7 PPS_12V
AT.IRQ9 PORT3.3
AT.IRQ10
AT.IRQ11
AT.IRQ12
AT.IRQ14
AT.IRQ15
AT.DRQ0
AT.DRQ1
AT.DRQ2
AT.DRQ3

VCC

+12V

VCC

VCC

VCC

VCC

VCC

R41

R1206_PUP1K

1

R90

R1206_PUP1K

1

R100

R1206_PUP1K

1

R152

R1206_PUP1K

1

R151

R1206_PUP1K

1

R88

R1206_PUP1K

1

JP7

HEADER3X2

1 2
3 4
5 6

JP11

HEADER3X2

1 2
3 4
5 6

J7

HEADER_6X1

1
2
3
4
5
6

J9

HEAD_PC_6X1

1
2
3
4
5
6

RP5

10K
RSOM_16_BUS

8
9
7

10
6

11
5

12
4

13
3

14
2

15
1

16

RP6

10K

8
9
7

10
6

11
5

12
4

13
3

14
2

15
1

16

RP8

10K
RSOM_16_BUS

8
9
7

10
6

11
5

12
4

13
3

14
2

15
1

16

RP4

10K
RSOM_16_BUS

8
9
7
10
6
11
5
12
4
13
3
14
2
15
1
16

RP9

10K
RSOM_16_BUS

8
9
7
10
6
11
5
12
4
13
3
14
2
15
1
16

G2

ATBUSAB

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31

32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62

A1 ~IOCHCK
A2 SD7
A3 SD6
A4 SD5
A5 SD4
A6 SD3
A7 SD2
A8 SD1
A9 SD0
A10 ~IORDY
A11 AEN
A12 SA19
A13 SA18
A14 SA17
A15 SA16
A16 SA15
A17 SA14
A18 SA13
A19 SA12
A20 SA11
A21 SA10
A22 SA9
A23 SA8
A24 SA7
A25 SA6
A26 SA5
A27 SA4
A28 SA3
A29 SA2
A30 SA1
A31 SA0

B1 GND
B2 RSTDRV

B3 +5
B4 IRQ9

B5 -5
B6 DRQ2

B7 -12
B8 0WS
B9 +12

B10 GND
B11 ~SMEMW
B12 ~SMEMR

B13 ~IOW
B14 ~IOR

B15 ~DACK3
B16 DRQ3

B17 ~DACK1
B18 DRQ1

B19 ~REFRSH
B20 CLK

B21 IRQ7
B22 IRQ6
B23 IRQ5
B24 IRQ4
B25 IRQ3

B26 ~DACK2
B27 TC

B28 BALE
B29 +5

B30 OSC
B31 GND

G1

ATBUSCD

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18

19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36

C1 SBHE
C2 LA23
C3 LA22
C4 LA21
C5 LA20
C6 LA19
C7 LA18
C8 LA17
C9 ~MEMR
C10 ~MEMW
C11 SD8
C12 SD9
C13 SD10
C14 SD11
C15 SD12
C16 SD13
C17 SD14
C18 SD15

D1 ~MCS16
D2 ~IOCS16

D3 IRQ10
D4 IRQ11
D5 IRQ12
D6 IRQ15
D7 IRQ14

D8 ~DACK0
D9 DRQ0

D10 ~DACK5
D11 DRQ5

D12 ~DACK6
D13 DRQ6

D14 ~DACK7
D15 DRQ7

D16 +5
D17 ~MASTER

D18 GND

AT.AEN

AT.BALE
AT.TC

AT.MASTER#

AT.SBHE#

AT.IOCHCK#

AT.IOCHRDY

AT.REFRESH#

AT.IOR#
AT.IOW#

AT.MEMR#
AT.MEMW#

AT.OSC

AT.SYSCLK

AT.0WS#

AT.SA[0..23]

AT.SD[0..15]

AT.SMEMR#
AT.SMEMW#

AT.IOCS16#
AT.MEMCS16#

AT.IRQ3
AT.IRQ4
AT.IRQ5
AT.IRQ6
AT.IRQ7
AT.IRQ9

AT.IRQ10
AT.IRQ11
AT.IRQ12
AT.IRQ14
AT.IRQ15

AT.DACK3#

AT.DACK1#

AT.DACK2#

AT.DACK5#

AT.DACK6#

AT.DACK7#

AT.DRQ0
AT.DRQ1
AT.DRQ2
AT.DRQ3

AT.DRQ5
AT.DRQ6
AT.DRQ7

PORT3.3

AT.RESETDRV

AT.DACK0#



A

A

B

B

C

C

D

D

E

E

4 4

3 3

2 2

1 1

DCE SERIAL PORT
DTE SERIAL PORT

Parallel Port

Super I/O Chip

Serial Port Driver

Serial Port Driver (Just like standard PC Connector)

COM1.DCD

COM1.RI

SERIAL PORT DRIVER

Power Supply = +5 Volts
VCC is +5 Volt Plane

On a DCE Port the RXD/TXD, CTS/RTS ,and DTR/DSR are swapped.

and the TXD signal is an input.
Thus the RXD signal from a DCE port is an output

DCE
PORT

DTE
PORT

RXD
TXD

RTS
CTS

DSR
DTR

OUT

OUT

OUT

IN

IN

IN

RXD
TXD

RTS
CTS

DSR
DTR

IN

IN

IN

OUT

OUT

OUT

-->
<--

<--

<--

-->

-->

2,11

2

2

2

5

8

2,5,7,8 ,9,11

2,5,7,8 ,9,11

2,5,7,8 ,9,11
2,5,7,8 ,9,11

2,7,11

2,7,11
2,7,11

2,11

2,7,11

2,7,8, 9,10

2,7,8,11
2,11
2,11

2,11
2,7,11

2,11

2,11

1.0

Sample Design Comm.Ports Circuitry

Intel Corporation

Custom
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T i tle

Size Docum ent Num ber Rev

Date: Sheet of

AT .SD[0..15]

AT .SA[0..23]

COM 2A.RI

M UX_FP6

SERA.COM 1

SERA.COM 2 M UX_FP5

SER.DREN2

SIO_DIS#

M UX_FP2 COM 2.DCD

COM 2.DSR

COM 2.RXD

DCD2# DCD2 COM 2.T XD
COM 1.DSR DRS1 DSR1# DSR2# DSR2
COM 1.RXD RXD1 RXD1# RXD2# RXD2 COM 2.RXD
COM 1.RT S RT S1 RT S1# RT S2# RT S2 COM 2.RT S
COM 1.T XD T XD1 T XD1# T XD2 COM 2.T XD
COM 1.CT S CT S1 CT S1# CT S2# CT S2 COM 2.CT S
COM 1.DT R DT R1 DT R1# DT R2# DT R2 COM 2.DT R

COM 1.RI COM 1.IN RI2# RI2 COM 2.RI
COM 1.GND 187VSS1 187VSS2 187VDD2 COM 2.GND

C1+2 C2-1 C1+1

C1-1

C2+1 C1-3

SHIELD

PR.SLIN

SHIELD

PR.AFD#
DRQ3

ACK3# PR.ERR#

SER.DREN1 PR.INIT #

ST B# AFD#
PD0 ERR#
PD1 INIT #
PD2 SLIN#

PR.ST B# PD3
A2 PD4
A3 PR.PD0 PD5 SHIELD
A4 PD6
A5 PR.PD1 PD7
A6 ACK#
A7 PR.PD2 BUSY
A8 PE
A9 PR.PD3 SLCT PAR.SH
A10
D0 PR.PD4
D1
D2 PR.PD5
D3
D4 PR.PD6
D5
D6 PR.PD7
D7

PR.ACK#

PR.BUSY
DENS

PR.PE
IDX

PR.SLCT

PWRGOOD

PWRSAV.SER# SM CPG

FD.RAT E0 M UX_FP2
M UX_FP4 M UX_FP3
M UX_FP6 M UX_FP5

FD.IDX# FDDVCC
FD.M O1#
FD.DS0#

FD.RAT E1 FD.DS1#
FD.M OD#
FD.DIR#
FD.ST EP#
FD.WD#
FD.WG#
FD.T R0#
FD.WP#
FD.RD#
FD.HD#
FD.DCH#

187VDD1
C2-2

C2+2

VIO

T XD2#

M UX_FP4

VCC VCC VCC

VCC

VCC

VCC

VCC

VCC

VCC

VCC

VCC

VCC

VCC

VCC

VCC VCC

U19

SN75LBC187

9
4
27
2
3
23
1
18

8
5

26
7
6

22
20
19

25

13
12

14

17
16

15

RA1
RA2
RA3
DY1
DY2
RA4
DY3
RA5

RY1
RY2
RY3
DA1
DA2
RY4
DA3
RY5

SHUT DOWN

VDD
C1+

C1-

GND
C2-

C2+

C64

C1206

0.1uF

1
2

C66

C1206
0.1uF

1
2

C105

C1206
0.1uF

1
2

C24
C1206 0.1uF

1
2

C25

C1206
0.1uF

1
2

C104

C1206
0.1uF

1
2

C38
0.1uF
C1206

1
2

C84
0.1uF
C1206

1
2

1 2

1 2

V251
2

V241
2

V401
2

V381
2

V261
2

V371
2

C103
0.1uF
C1206

1
2

V321
2

V341
2

V301
2

V281
2

V271
2

V311
2

V291
2

P5
FEM ALE_DB9

5
9
4
8
3
7
2
6
1

P4

M ALE_DB9

5
9
4
8
3
7
2
6
1

V361
2

1 2

V331
2

1 2

L19
10nH

1
2

V35
V1206

1
2

V12
V1206

1
2

1 2

1 2

1 2

1 2

V81
2

V71
2

V61
2

V51
2

V41
2

V31
2

V21
2

V181
2

V161
2

V141
2

V171
2

V151
2

V131
2

V111
2

V91
2

V101
2

1 2

1 2

1 2
1 2
1 2

1 2

1 2

1 2

1 2

1 2

1 2

1 2

1 2

1 2

1 2

1 2

1 2

1 2

1 2

1 2

1 2

1 2

1 2

1 2

1 2
R83
4.7K

1
2

R84

10K

1 2

R40
10K

1
2

R101
R1206

1
2

1

1

4.7K

1

4.7K

1

R11
1

J8

HEADER34

1
3
5
7
9

11
13
15
17
19
21
23
25
27
29
31
33

2
4
6
8
10
12
14
16
18
20
22
24
26
28
30
32
34

R87
1.21K

DNI-Rx5

1
2

R80
1.21K

DNI-Rx4

1
2

R81
1.21K

DNI-Rx3

1
2

R149
1.21K

DNI-Rx2

1
2

R148
1.21K

DNI-Rx1

1
2

R145
10K

1
2

R13

1
2

V391
2

R99

4.7K
R1206

1 2

R86
10K

1
2

R12

220

1 2

R95
10K

1
2

U29

FDC37C665IR
Super001

85
80
78
81
79
82
83
84

20

21
95
99
96

100
57
35
52
36
46
28
29
30
31
32
33
34
41
42
43
97
48
49
50
51
53
54
55
56
44
45
37
38

40
39
27

58
94

19
18

87
90
88
91
89
92
93
86

98
77
76
71
75
70
74
69
73
68

66

65

64

63

62

61

60

59

1

12
5
4
3
2
7
8
9
10
13
14
16
11
17

25
26
22
24
23

DCD1
DSR1
RXD1
RT S1/PCF1
T XD1/PCF0
CT S1
DT R1/IDECF
RI1

X1/CLK

X2
GND/CIOCHRDY
PDRQ/M T R3/CDRAT
PDACK/M T R2/CPDI
IOCHRDY/CVCC
RESET
T C
FDRQ
FDACK
AEN
A0
A1
A2
A3
A4
A5
A6
A7
A8
A9
A10/DS3/CDRAT E0
D0
D1
D2
D3
D4
D5
D6
D7
IOR
IOW
IRQ3/SSPIRQ
IRQ4/PSPIRQ

IRQ6/FINT R
IRQ7/PINT R
IOCS16

PWRGD/GAM ECS
ADRX/DS2/CPDRQ/

PRN/DR/ID0/CPDC
DRT /DR/ID1/CA10

DCD2
DSR2
RXD2

S2CF0/RT S2
FDCCF/T XD2

CT S2
S2CF1/DT R2

RI2

PDIR/DRV2/CGND
ST B
AFD
PD0
ERR
PD1
INIT
PD2

SLIN
PD3

PD4

PD5

PD6

PD7

ACK

BUSY

PE

SLCT

DENSEL

INDEX
M T R1

DS0
DS1

M T R0
DIR

ST EP
WDAT A
WGAT E

T RK0
WRPRT
RDAT A
HDSEL

DSKCHG

HDCS0
HDCS1
IDED7

S1CF0/IDEHI
S1CF1/IDELO

R82

1.21K

1 2

F2

2A

J10

HEADER26

1
3
5
7
9
11
13
15
17
19
21
23
25

2
4
6
8

10
12
14
16
18
20
22
24
26

C83

C1206

0.1uF

1
2

D10
BAV99

1

3

2

D6
BAV99

1

3

2

D7

1

3

2

U31

SN75LBC187

9
4

27
2
3

23
1

18

8
5
26
7
6
22
20
19

25

13
12

14

17
16

15

RA1
RA2
RA3
DY1
DY2
RA4
DY3
RA5

RY1
RY2
RY3
DA1
DA2
RY4
DA3
RY5

SHUT DOWN

VDD
C1+

C1-

GND
C2-

C2+

C65

C1206

0.1uF

1
2

R92
10K

1
2

R79

10K

1
2

R96
10K

1
2

R85
10K

1
2

AT .SD[0..15]

AT .AEN

AT .T C

AT .IRQ4

AT .IOCS16#

AT .IOR#
AT .IOW#

CLK_24

SHIELD

AT .IRQ7

PD0

PWRGOOD

SERA.COM 2

SERA.COM 1

AT .DRQ3

AT .DACK3#

AT .RESET DRV
AT .IOCHRDY

AT .DRQ2
AT .DACK2#

AT .IRQ6

PWRSAV.SER#

COM 2A.RI

SER.DREN2

SER.DREN1

SIO_EN#

AT .SA[0..23]

AT .IRQ3



A

A

B

B

C

C

D

D

E

E

4 4

3 3

2 2

1 1

U27 Supply = VCC = +5V

VCC Plane is +5 Volts

Jumpers Comment

1-3

1-3 & 2-6

Write to Flash except Boot Block

Write to Flash and Boot Block

2,4,7,8,10

2

2,7,8,11
2,7,8,11

2,4,5,7,8,11

2,4,5,7,8,11

8

1.0

Sample Design BIOS Flash ROM Circuitry

Intel Corporation

B
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Title

Size Document Number Rev

Date: Sheet of

AT.SA[0..23]

AT.SD[0..15]

AT.SA0
AT.SA1
AT.SA2 AT.SD0
AT.SA3 AT.SD1
AT.SA4 AT.SD2
AT.SA5 AT.SD3
AT.SA6 AT.SD4
AT.SA7 AT.SD5
AT.SA8 AT.SD6
AT.SA9 AT.SD7
AT.SA10
AT.SA11
AT.SA12
AT.SA13
AT.SA14
AT.SA15
AT.SA16
AT.SA17
BB.SA18

RP

WEB#

EN_BB#

VPP

VCC+12V

VCC VCC

VCC

VCC

C96
0.1uF
C1206

1
2

C99
0.1uF
C1206

1
2

C97
0.1uF
C1206

1
2

R125

10K
R1206_PUP

1

R121
10K
R1206_PD

1

R124
10K
R1206

1
2

JP10

HEADER3X2

1
3
5 6

4
21

3
5 6

4
2

U14

E28F004BV-T120C

TSOP40

21
20
19
18
17
16
15
14

8
7

36
6
5
4
3
2
1

40
13

11

25
26
27
28
32
33
34
35

12
24

9
22
10

A0
A1
A2
A3
A4
A5
A6
A7
A8
A9
A10
A11
A12
A13
A14
A15
A16
A17
A18

VPP

DQ0
DQ1
DQ2
DQ3
DQ4
DQ5
DQ6
DQ7

WP
OE
WE
CE
RP

AT.SA[0..23]

AT.MEMR#

CS_BIOS#

PWRGOOD

AT.MEMW#

AT.SD[0..15]

BB.SA18



A

A

B

B

C

C

D

D

E

E

4 4

3 3

2 2

1 1

PCMCIA Power Supply Contr oller

PCMCIA SOCKET
PCMCIA Controller

VCC Plane is +5 Volts

U21 Supplies are +3.3V and 5V
See Power Connections on Sche matic

2,4,5,7, 8,10

2

2,5,6,7

2,4,5,6,7
2,4,5,6,7

2,5,6,7
2,4,5,6,7

2,5,6,7
2,5,6,7
2,5,6,7

2,5,6,7

2,5,6

2,8,9,10
2,8,9,10

2,4,5,8
2,4,5,8

2,5,6
2,5,6,7

2,5,6

4,8,7,10

2,5

2,5,6,7
2,5,6,7

2

5,8,10

5,8,10

1.0

Sample Design PCMCIA Circuitry

Intel Corporation

C
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Title

Size Document Number Rev

Date: Sheet of

AT.SA[0..23]

AT.SD[0..15]

AT.SA0
AT.SA1 CA0
AT.SA2 CA1
AT.SA3 CA2
AT.SA4 CA3
AT.SA5 CA4
AT.SA6 CA5
AT.SA7 CA6
AT.SA8 CA7
AT.SA9 CA8
AT.SA10 CA9
AT.SA11 CA10
AT.SA12 CA11
AT.SA13 CA12
AT.SA14 CA13
AT.SA15 CA14
AT.SA16 CA15
AT.SA17 CA16
AT.SA18 CA17
AT.SA19 CA18
AT.SA20 CA19
AT.SA21 CA20
AT.SA22 CA21
AT.SA23 CA22

CA23
AT.SD0 CA24
AT.SD1 CA25
AT.SD2
AT.SD3 CD0
AT.SD4 CD1
AT.SD5 CD2
AT.SD6 CD3
AT.SD7 CD4
AT.SD8 CD5
AT.SD9 CD6
AT.SD10 CD7
AT.SD11 CD8
AT.SD12 CD9
AT.SD13 CD10
AT.SD14 CD11
AT.SD15 CD12

CD13
AT.SBHE# CD14
AT.IOR# CD15
AT.IOW#

AT.MEMR# COE#
AT.MEMW# CWE#

CIOR#
CIOW#

AT.BALE CWP
PWRGOOD CINPACK

AT.AEN CRDY
CWAIT

AT.MEMCS16# CCD1
AT.IOCS16# CCD2
AT.IOCHRDY CCE1

CCE2
AT.IRQ3 CRESET
AT.IRQ4 CBVD1
AT.IRQ5 CBVD2
AT.IRQ7
AT.IRQ9 VPPVCC VS1#
AT.IRQ10 VPPPGM VS2#
AT.IRQ11 PCV3#
AT.IRQ12 PCV5#
AT.IRQ14 VS1#
AT.IRQ1 REG#

NMI

AT.0WS#

CSEL

VS2#

PCMVPP

PCV5#
PCV3#

VPPPGM
VPPVCC

PCMVCC

PCMVCC
VCC

VCC

3.3VCC

+12V

VCC

VCC

VCC
VCC

VCC

3.3
3.3

R14
10K
R1206

1
2

R15
10K
R1206

1
2

R16
10K

1

C6
0.1uF
C1206

1
2

C4
0.1uF
C1206

1
2

C60
0.1uF
C1206

1
2

R42
10K
R1206

1
2

C1
0.1uF
C1206

1
2

C5
0.1uF
C1206

1
2

C39
0.1uF
C1206

1
2

C57
0.1uF
C1206

1
2

C41
0.1uF
C1206

1
2

C2
2.2uF
TAN/C

1
2

P1

FUJITSU FCN-565P068-G/J-V4

NO EJECTOR

29
28
27
26
25
24
23
22
12
11

8
10
21
13
14
20
19
46
47
48
49
50
53
54
55
56

30
31
32

2
3
4
5
6

64
65
66
37
38
39
40
41

9
15
44
45
33
60
16
59
36
67

7
42
58
63
62

43
57
61

17
51
52
18
68

1
34
35

A0
A1
A2
A3
A4
A5
A6
A7
A8
A9
A10
A11
A12
A13
A14
A15
A16
A17
A18
A19
A20
A21
A22
A23
A24
A25

D0
D1
D2
D3
D4
D5
D6
D7
D8
D9
D10
D11
D12
D13
D14
D15

OE
WE/PGM
IORD
IOWR
WP/IOCS16
NC/INPACK
RDY/BSY
WAIT
CD1
CD2
CE1
CE2
RESET
BVD1/STSCHD
BVD2/SPKR

VS1
VS2
REG

VCC
VCC
VPP2
VPP1
GND
GND
GND
GND

U5

SOIC16
LTC1472

1
2
3
4
5
6
7
8

16
15
14
13
12
11
10
9

VCC_OUT
5VIN
VCCEN1
VCCEN0
VPPIN
SHDN
VPPEN0
VPPEN1

VCC_OUT
3VIN
3VIN
GND

VCCIN
VPPOUT

GND
VDD

U6

CL-PD6710-VC

100
101
103
104
106
107
108
110
112
114
115
117
118
120
121
122
123

84
85
87
89
92
94
96

129
130
132
134
136
137
139
140

81
80
79
77
75
74
73
71

98
124
125

83
82

119
105
141
126

99
97

127

109
111
113
116
138

95
93
90
86
88

143

131
102

142

4

76
135

16
91

1

61
59
58
56
53
50
49
47
31
29
24
27
45
33
35
43
41
32
34
36
38
40
42
44
46
48

63
65
67
9
11
13
15
19
64
66
68
12
14
17
21
23

26
37
28
30
69
57
39
55
10
70
22
25
51
62
60

3
2
5
6
7

18
52

20
54
72
78
128
133

144

8

SA0
SA1
SA2
SA3
SA4
SA5
SA6
SA7
SA8
S9
SA10
SA11
SA12
SA13
SA14
SA15
SA16
LA17
LA18
LA19
LA20
LA21
LA22
LA23

SD0
SD1
SD2
SD3
SD4
SD5
SD6
SD7
SD8
SD9
SD10
SD11
SD12
SD13
SD14
SD15

SBHE
IOR
IOW
MEMR
MEMW

REFRESH
ALE
PWRGOOD
AEN

MEMCS16
IOCS16
IOCHRDY

IRQ3
IRQ4
IRQ5
IRQ7
IRQ9/DACK
IRQ10/DREQ
IRQ11
IRQ12/DLED
IRQ14
IRQ15/RI
INTR

0WS
SCLK

SPKO/CSEL

VPVALID

ISAVCC
ISAVCC

VDD
VDD

+5V

CA0
CA1
CA2
CA3
CA4
CA5
CA6
CA7
CA8
CA9

CA10
CA11
CA12
CA13
CA14
CA15
CA16
CA17
CA18
CA19
CA20
CA21
CA22
CA23
CA24
CA25

CD0
CD1
CD2
CD3
CD4
CD5
CD6
CD7
CD8
CD9

CD10
CD11
CD12
CD13
CD14
CD15

OE
WE
IOR
IOW

WP/IOIS16
INPACK

RDY/IREQ
WAIT
CD1
CD2
CE1
CE2

RESET
BVD1/STSCHG

BVD2/SPKR

VPPVCC
VPPPGM

VCC3
VCC5

5VDET

SLOTVCC
SLOTVCC

GND
GND
GND
GND
GND
GND

RSVD

REG

CLK_14

AT.IOCHRDY
AT.IOCS16#
AT.MEMCS16#

AT.SBHE#
AT.IOR#
AT.IOW#

AT.BALE
PWRGOOD

AT.0WS#

AT.SD[0..15]

AT.SA[0..23]

AT.IRQ3

AT.IRQ7
AT.IRQ9

AT.IRQ10
AT.IRQ11
AT.IRQ12
AT.IRQ14
AT.IRQ1

AT.IRQ4
AT.IRQ5

AT.AEN

NMI

AT.MEMR#
AT.MEMW#



A

A

B

B

C

C

D

D

E

E

4 4

3 3

2 2

1 1

2

2

2

6
2

4
2

2,7,9
2,7,9

2,4,7,9

9

6,8,9

6,8,9

5,6,7,9
5,6,7,9

5,6,9
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Title

Size Document Number Rev

Date: Sheet of

AT.SD[0..15]

DIGL[0..6]

AT.SD[0..15] PAGE[0..7]

AT.SA[0..23]

AT.SA[0..23]

AT.SA2
AT.SA1

AT.SA3
AT.SA4
AT.SA5
AT.SA6
AT.SA7
AT.SA8
AT.SA9
AT.SA10
AT.SA11
AT.SA12
PAGE7
PAGE6
PAGE5
PAGE4
PAGE3
PAGE2
PAGE1
PAGE0

DDIGL0DIGL0
DDIGL1DIGL1
DDIGL2DIGL2

DDIGL3DIGL3
DDIGL4DIGL4
DDIGL5DIGL5
DDIGL6DIGL6

AT.SD0
AT.SD1
AT.SD2
AT.SD3
AT.SD4
AT.SD5
AT.SD6
AT.SD7
AT.SD8
AT.SD9
AT.SD10
AT.SD11
AT.SD12
AT.SD13
AT.SD14
AT.SD15

HDIG

MSB_OUT

LDIG

AT.MEMW#
AT.MEMR#

AT.SA0

PWRGOOD

AT.SA1

STRHI

AT.SD3

PAGE5

PAGE3

DIGL4

AT.IOW#

BCS_FLSH#

AT.SA6

DIGL3

DIGL1

AT.SA17

AT.SA15

AT.SA2

DIN

AT.SA0

PAGE6

PAGE4

DIGL6
DIGL5

AT.REFRESH#

PAGE1

AT.SA16

AT.SA10

AT.SA4

INIT#

DIGL2

AT.SD1 PAGE7

AT.SA9

LDC#

PORT80_DIS
AT.SD7

CCLK

PAGE2

AT.SD6

AT.SD4

AT.SA8

CS_FLSH#

AT.SA7

AT.SD2

DIGL0

STRLO

SIO_EN#

FLSHIO#

AT.SD5

AT.SA14

AT.SA3

BCS_FLSH#
AT.IOR#
AT.AEN

CS_FLSH#

PAGE0

AT.SA18

BB.SA18

AT.SYSCLK

AT.SA13
AT.SA12
AT.SA11

AT.SA5

5V

VCC

VCC

VCCVCC

+5V

VCC

VCC

VCC

VCC

VCC

VCC

U1
LTD323P

1
3
4

6
7
8
9

10 5

G
A
F

D
E
C
B

C
O

M
C

.1
C

O
M

C
.2

R112R1206300
1 2 R113

R1206300

1 2
R1141 2

R1171 2

R1161 2

R1181 2

R1151 2

JP1

HEADER2 - 1X2

1
2

Q2
SOT23 - MMBT4403

Q6
SOT23 - MMBT4403

C63
0.1uF
C1206

1
2

C92
0.1uF
C1206

1
2

R147
10K
R12061

2

R9110K
R12061 2

U4

8PIN PSOP
XC1736D

7 2
8
6

1

5
4
3

VPP CLK
VCC
CEO

DATA

GND
CE

RESET/OE

R111

10K
R1206

1 2

C91
0.1uF
C1206

1
2

U3
56PIN TSOP
DD28F032SA1428

37

38

51

40

50
49

33

48

31

47

27

46
45

25
43

16
52
53

1854
392
413

4 32
5 30

13

1

12
26

11
24

10
9

17
19

7

55

21
22

20 23

36

56

15

42

4429

34
35

V
C

C

V
C

CA0

D0

A1

D1

A2
A3

D2

A4

D3

A5

D4

A6
A7

D5
A8

D6
A9
A10

D7A11
D8A12
D9A13

A14 D10
A15 D11
A16

CEo#

A17
D12

A18
D13

A19
A20

D14
D15

CE1#

R/P#

OE#
WE#

STS WP#

BYTE#

VPP

G
N

D

V
C

C

G
N

D
G

N
D

NC
NC

C95
0.1uF
C1206

1
2

R39
10K
R1206

1
2

C62
0.1uF
C1206

1
2

R38
10K
R1206

1
2

10K
R143 R1206

1
2

U2
100PIN VQFP
XC5202A

54
6

28

43

41

8

40

44
45

89

42

39

46

93

47

92

48
56
59

9

62

1

67
69
84

7

85
5

10
0

19

10

21

12

13

20

14

4

15

27

11

16
17

29

25

18

31

37
23

32

51

33
34

63

35

38

75

49 64 77 88

24
22

74

26

78

72
30
36
50

79

73

70

80
81
82
83
86

68

87
90
91
94

65

95
96
97
98

61

99
2
3

57
55
53

IOR
AEN

IOW

-PORT80_DIS

SYSCLK

MSYSFLIO

CLK30

-BCS_FLSH
I/O

V
C

C

-SIO_DIS

BB.SA18

-CS_FLSH

HBBF

I/O

PWRDN

AT.SA18
I/O
I/O

CLK-32

I/O

G
N

D

I/O
I/O
I/O

VPPG

I/O
RFAWREN

V
C

C

STRLO

DISPG

PAGE0

V
C

C

DISPA

STRHI

DIGLF

PROGRAM

DIGLD

PAGE1

G
N

D

DIGLE
DIGLC

PAGE2

V
C

C

DIGLB

PAGE3

V
C

C
G

N
D

PAGE4

V
C

C

PAGE5
PAGE6

V
C

C

PAGE7

G
N

D

V
C

C

G
N

D
G

N
D

G
N

D
G

N
D

M0
M1

CCLK

M2

SA0

DIN
LDC
INIT
DONE

SA1

DOUT

D1

SA2
SA3
SA4
SA5
SA6

D2

SA7
SA8
SA9
SA10

D3

SA11
SA12
SA13
SA14

D4

SA15
SA16
SA17

D5
D6
D7

R47
10K
R1206

1
2

C94
0.1uF
C1206

1
2

R89
10K
R1206

1
2

R106
4.7K
R1206

1
2

R107
4.7K
R1206

1
2R6

300
R1206

1 2

R104

300
R1206

1 2

AT.SD[0..15]

AT.SA[0..23]

FLSHIO#

AT.REFRESH#

CS.FLSH#

SIO_EN#

AT.MEMW#
AT.MEMR#

PWRGOOD

AT.AEN
PORT80_DIS

AT.IOW#

AT.SYSCLK

AT.IOR#

AT.SD[0..15]

BB.SA18
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